Background: Glycemic control is important to reduce the risk of micro -vascular problems among patients with diabetes mellitus. Sleep limitation leads to increase Hemoglobin A1C (HbA1c) levels; though, slight is known regarding the metabolic impacts of usual sleep limitation. The current study was a hospital-based cross-sectional study which performed to evaluate the association between habitual sleep quality with glycemic control and HbA1c fluctuations among contributors in the medical merjan city among Type 2 diabetics. Objectives: The purpose of current study is to assess sleep quality among Type 2 diabetic patients and to consider the influence of sleep value on glycemic control among those patients in Al-Hilla City. Methods: Our study was "descriptive cross sectional study" to assess the sleep quality using Pittsburgh Sleep Quality Index by filling out the questionnaire formats which designed for usage of the study. This study include a "convenient sample" of 150 Type 2 diabetic patients who visit the specialist day clinic in diabetic center of merjan medical hospital between the 25 th of February to the end of June, 2018. Verbal approval was attained from each Type 2 diabetic patient, data collection was done through the interviewing of contributors by use of structural questionnaire. Results: The mean age of diabetic patients was (53.20 ± 13.53), Male represents (42.7%) and female represents (57.3%). Poor sleep quality represent (35.3%). There was a significant increase in level of HbA1c and random blood sugar among patients with Type 2 diabetics with poor sleep quality and significant decrease of cholesterol and triglycerides levels with increase duration of diabetes mellitus. Conclusions: Poor sleep was common among diabetic patients. There is close association between sleep quality and glycemic control, as well as short sleepers have an increased occurrence of diabetes. 
IntroductIon
Diabetes mellitus (DM) can be defined as a group of metabolic complaints described by hyperglycemia resultant from deficiencies in insulin secretion, action, or both. [1] A number of pathogenic processes are shared in the progress of diabetes; these array from autoimmune damage of the β-cells of the pancreas with subsequent insulin insufficiency to aberrations that give rise to resistance to insulin action. [1] As a result of deficiency of insulin action on target tissues besides hyperglycemia there will be abnormalities of fat, protein and carbohydrate metabolism, producing diabetes typical clinical features, macro and-microvascular problems in addition to amplified risk of cardiovascular disease (CVD). [1] There are four types of DM [2] which identified by new classification system: Type 1, Type 2, "other specific types" and gestational diabetes. [3, 4] There is expectations that The total number of diabetic people will increase from 171 million in 2000 to 366 million in 2030, with China, India, and USA being the top 3 countries projected to have the uppermost records of people with DM. [5] In all over the world, the diabetes epidemic is attributable to the rise in prevalence of obesity, related to "westernized" routine, specifically variations in nutritional behaviors, with amplified consumption of refined sugars, saturated fats and alcohol, and decreased eating fibers, and simultaneously, decline in physical activity. [6] Manifold shapes of proof support the opinion that genetic components acting a significant part in the pathogenesis of Type 2 DM. [7] The nearly 4-fold increased risk for Type 2 DM in siblings of a diabetic parents compared with the general population support the opinion of genetic role, so, the odds ratio (OR) of 3.4-3.5 with a single affected parent, besides the rise in the OR to 6.1 if parents together are affected. [8] The relationships concerning environmental and genetic factors in the progress of Type 2 diabetes can be intricate. Beginning of β-cell impairment or other metabolic defects can be due to environmental factors, whereas genes may control the rate of development to explicit diabetes; certainly, in a number of cases environmental factors depend on genetic factors to start processes that lead to the progress of the disease. [9] Type 2 diabetes which accounts for 85%-95% of all diabetes often remains undiagnosed for several years because of asymptomatic period of sub-clinical phases. [10] The typical symptoms of diabetes for instance polydipsia, polyuria, and polyphagia arise usually in Type 1 diabetes, that consumes a fast progress to severe hyperglycaemia and similarly in Type 2 diabetes with identical high levels of hyperglycaemia. One of the most common signs of Type 1 diabetes is sever weight loss which can occur in Type 2 diabetes whene remains undetected for a long period. Unexplained weight loss, restlessness, fatigue and body pain are too common signs of latent diabetes. Mild symptoms or that have slow progress might similarly persist unobserved. [11, 12] Diagnosis of diabetes can be depended on plasma glucose (PG) criteria or Hemoglobin A1C (HbA1c) criteria, either the 2-h PG level after a 75-g oral glucose tolerance test or the fasting PG. [2, 13] Diabetes can be prevented primarily by some schemes for instance lifestyle amendment that are made known to be effective in people of different ethnicity. [14, 15] Sleep quality and quantity are related to an augmented possibility of cardiovascular morbidity but then correspondingly with increased risk of mortaliy. [16, 17] Type 2 diabetic subjects have reported more sleep problems than nondiabetic as results from Sleep Heart Health study; on the other hand, there is no strong evidence whether diabetes have caused central sleep disturbances or whether these disturbances may exactly be in connection with special effects of diabetic complications. [18] Sleep apnoea and habitual snoring which are symptoms of a group of disorders recognized as sleep-disordered breathing are related to abnormal insulin values and fasting glucose readings independent of body mass index (BMI) and age, was indicated by other cross sectional studies, [19, 20] Moreover, habitual snoring is related to more than a twofold danger of evolving Type 2 diabetes over a 10-year period sovereign of age, BMI and other variables that was shown by prospective data from the Nurses Health Study [21] and a population-based Swedish study. [22] Lately, in the Nurses Health Study it was revealed that sleeping fewer than 6 h was related to a more threat of occurrence of Type 2 diabetes in females. [23] A connotation between sleep disorders and occurrence of Type 2 DM possibly will have excessive community health consequences, from the time when sleep complaints are becoming progressively communal and are upsetting oodles of folks. [24] Medical study has revealed that about one third of subjects with diabetes complain from associated sleep disturbances, as compared with 8% of controls without diabetes. [25] In other research, conducted at University of Pittsburg has been shown that more than 50% of Type 2 diabetics are reported to be "poor sleepers." There is strong correlation between sleep disorders and insulin resistance, that were shown in obese people. [26] Regarding diabetes control; some of demographic features such as gender, age, education, are not concomitant with problems of diabetes control, but the patients who are reported as "poor sleepers" are found to have problems in diabetes control. [27] One of the numerous factors that lead to sleep disturbance is nocturnal hypoglycemia which is considered as leading cause to poor sleep quality amongst diabetic patients. [28] 
MaterIals and Methods
This study was done to assess the relationship between sleep quality and glycemic control among Type 2 diabetic patients. This study was carried out in the diabetic center of merjan medical hospital, in Babylon province. The sample of study was collected from diabetic patients visit that center.
This study included a convenient sample of 150 patients with Type 2 DM who visit the specialist day clinic in diabetic center of merjan medical hospitalwho agreed to participate in the study.
This study was descriptive cross sectional study to assess the sleep quality using Pittsburgh Sleep Quality Index (PSQI) by filling out the questionnaire formats which designed for purpose of the study. Questionnaire formats consist of the first part sociodemographic characteristics include (age, BMI, level of education, occupation, residence, habit of smoking), medical history, (history of ischemic heart disease, congestive heart failure, cerebrovascular accident (CVA), nocturnal hypoglycemia, duration of DM, type of treatment, history of hypertension and if the patient is continued on medication for the treatment of hypertension, history of renal disease, ophthalmological history), about the management of diabetic foot and continuous ophthalmological examination. Second part of questionnaire formats consist of questions related to PSQI score which is standard measure to assist sleep quality among diabetic patients.
The PSQI is a score consisting of nine questions which evaluate different factors correlated to sleep quality in the preceding month. "The nine questions" were divided into "seven component scores," each one put on a "0-3 scale." "The seven components" were at that time collected to produce a "global PSQI score (range: 0-21);" greater scores point to inferior sleep quality. The components of the PSQI are: "Subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbances, use of sleeping medications and daytime dysfunction." In agreement to Buysse et al., patients with a PSQI score <5 were defined as "good sleepers." Accordingly, in this study design, a PSQI score 5-8 was defined as "average sleep quality" and a PSQI score >8 was defined as "poor sleep quality" (Tsai al., 2011) . The duration of the study started from the end of February, 2018 to end of June, 2018.
Ethical approvals
Acceptance was obtained from scientific committee in the department of community medicine in college of Medicine -University of Babylon. Verbal consents were obtained from the patients prior to interviewing after explaining of the aim of the study.
Inclusion and exclusion criteria
Any Type 2 diabetic patient who visit merjan diabetic clinic during the time of data collection was included in the study and any patient refuses to participate in the study, patients with connective tissue disease and any patients who were diagnosed with sleeping disorder and on treatment were excluded from the study.
Data analysis
The statistical analysis was performed using Statistical Package for the Social Sciences version 20 (SPSS, IBM Company, Chicago, USA). Categorical variables were presented as frequencies and percentages. Continuous variables were presented as (means ± standard deviation). Independent sample t-test was used to compare means between two groups. ANOVA test was used to compare means between three groups or more. Pearson Chi-square and Fisher's-exact test were used to find the association between categorical variables. A P ≤ 0.05 was considered as significant.
results
The mean age of diabetic patients was (53.20 ± 13.53), Male represents (42.7%) and female represents (57.3%) as shown in Table 1 . Poor sleep quality represent (35.3%) as shown in Figure 1 . The study found that (65.3%) of diabetic patient presented with poor glycemic control (HbA1C > 7) as shown in Figure 2 . There was a significant increase in level of HbA1c and RBS among patients with type 2 diabetes with poor sleep quality as shown in Table 2 . There were significant associations between sleep quality and duration of diabetes and between sleep quality and heart failure as shown in Table 3 . There was significant decrease of cholesterol and triglycerides levels with increase duration of D.M as shown in Table 4 . Figure 3 show the mean differences of hours of actual sleep of diabetic patients according to sleep quality score , there were significant differences between means of hours of actual sleep by sleep quality score (P < 0.001*).
dIscussIon
Our cross-sectional study which was done on Type 2 diabetic patients in Al-Hilla city mean age was (53.20 ± 13.53) years (range 18-82), (42.7%) male and (57.3%) female, 42.7% of them were obese, 51.3% of them with history of hypertension, 31.3% were smokers or X-smokers and 11.3% had history of CVA while 29.3% with history of CVD, 11.3% with heart failure and 47.3% of them had history of renal diseases and recurrent attacks of urinary tract infections. Other study in Egypt [29] showed that the females were the preponderance of the study group which reveals the information that the females presence to "family medicine outpatient clinic" is greater than males.
In other study in Taiwan [30] similar results was found among diabetic patients there were 61% men and 39% women, mean age was 60.1 ± 9.7 years, they had 67% obese and 63% hypertension, they had 46% good glycemic control and 54% poor glycemic control which was similar to our study we had 34.7% good glycemic control and 65.3% poor glycemic control. In another study done in America [31] included 48.6% men 51.4% women the mean age was 70.2 years (range 53-93 years) which is more than mean age of our study (53.20 ± 13.53) years.
As HbA1c is supposed to reproduce usual blood sugar for a number of months [32] and has robust predictive value for complications of DM [33, 34] we considered A1c level as the directory for glycemic control in our patients.
The level of HbA1C of <7% is well-defined as good glycemic control founded "on the American Diabetes Association 2010 Guidelines" though the level of HbA1c of ≥7% is defined as poor glycemic control. We found that 34.7% of diabetic patients with HbA1C <7%, and 65.3% of them with HbA1c >7%. In this study, we found a strong and significant relationship between the level of HbA1c and sleep quality, the same relationship between random blood sugar and sleep quality.
One study piloted in Italy on the connotation of sleep irregularities of DM and the levels of PG [35] its conclusions was that low sleep maintenance (P = 0.002) besides sleep efficiency (P = 0.005) in Type 2 diabetics. HbA1C level interrelated contrariwise with sleep efficiency (r = 0.29), (P = 0.047). These findings propose that good sleep efficiency was related to low level of HbA1C and that is similar to the results of our study (P ≤ 0.048).
Other study in Taiwan [30] which showed that there was significant association between sleep efficiency and HbA1c (P = 0.002), and significant association between sleep quality and HbA1c (P = 0.05). These findings propose that low sleep efficiency and quality are strongly associated with poorer glycemic control in patients with Type 2 DM and this is in agreement with the results of our study.
In this study we found that patients with heart failure who had good sleep quality (5.9%), average sleep quality (6.4%), poor sleep quality (20.8%) and there was significant association between sleep quality and heart failure, (P = 0.027). This finding agree with study in Netherlands [36] which showed that those with poor sleep quality and short sleep duration had a 63% increasing threat of CVD occurrence and an 79% increasing threat of coronary heart disease (CHD) occurrence and subsequent heart failure, and persons with long sleep duration did not have more risk of CHD or CVD occurrence. Patient with heart failure usually complain from shortness of breath especially during night so this will effect sleep quality and subsequent development of Type 2 DM. [37, 38] In our study we found that the minority of diabetic patients (only 22.7%) were presented with good sleep quality (score <5) and 42% with average sleep quality (score 5-8) and 35.3% with poor sleep quality (score > 8) nearly the same results of other study in Taiwan [30] in which there were 34.8% with poor sleep quality. In other study in Saudi Arabia [39] about assessment of sleep quality, -(74.2%) of study group had poor sleep quality. This study was consistent with previous studies showing correlation between short sleep duration and increase risk of diabetes. [31, 40, 41] In another study in Taiwan [42] exhibited that group of diabetic patients with sleep duration <5 h showed OR of diabetes prevalence (2.04 doubling more than the control group) with a duration of sleep about 7 h-8.9 h. Other study in Iran [43] showed that sleep duration of ≤5 h in people below the age of 60 was related to higher risk of DM and impaired glucose tolerance (IGT).
Well-known laboratory readings advised that poor sleep influenced utilization of blood glucose and regulation of insulin. [24, 44] Previous physiological studies reinforced the classic that short sleep duration up-controls the activity of "the hypothalamic-pituitary-adrenal axis" and stimulates the cortisol secretion. [24] A preceding study proposed that sleep with short duration augmented the possibility of IGT. [45] Our data showed that the diabetic persons with poor sleep quality were with higher random blood glucose levels and significant correlation between RBS and poor sleep quality P = 0.043; So, in upcoming studies, variations in the levels of blood glucose could be checked for extended periods of time in members with characteristic short durations of sleep. Otherwise, long-standing sleep style could be assessed in members with abnormal levels of blood glucose to control the diabetes risk.
In another study in Taiwan, [42] members with duration of sleep ≤5 h exhibited a high tendency for sleep disorders, which was 63.4%. [31, 46] So, fluctuations in sleep duration and sleep quality could be a prognosticator of progress of DM. [41] In our study the patients with poor sleep quality had mean actual sleep 4.54, those with average sleep quality had 5.86 mean actual sleep, and those with good sleep quality had 7.35 mean actual sleep and there were significant differences between means of hours of actual sleep by sleep quality score (P = 0.001). In other study in Saudi Arabia [39] elevated "mean sleep quality scores (PSQI) (mean = 10.50)" were experiential in those with low sleep quality, and sleep disturbance was foreseen by sleep conducts such as duration of sleep of about <7 h. By 2002, the adult "median sleep time" had lessened to 7 h each night, with extra 1/3 of adults sleeping <7 h. [47] Numerous studies have showed that elevated mortality related to typical sleep times of <7 each night in California. [16, 48] Investigational limit of sleep to 4 h each night for 6 nights led to IGT in well young adults. [24] In our study we found that there is improvement of the level of lipid profile (cholesterol and triglyceride) with more duration of DM as shown in Table 4 which were mean of cholesterol level of diabetic patients with duration of <20 years was (185.99) but the mean of diabetic patients with duration of more than 20 years was (163.46), (P = 0.034) and the mean of triglyceride for diabetic patients with duration of <20 years (131.11) and the mean of patients with more than 20 years duration (104.57) for triglyceride; (P = 0.047). This can explained by that patients with short duration of DM have less experience regarding risk factors associated with poor glycemic control including poor diet habit and sedentary life style and those patients with longer duration have more experience regarding using treatment and regular follow up. This results agree with other study in adults found that longer duration of diabetes and more education and more experience of patients lead to better sugar control by about 20%, moreover the triglecirides and total cholesterol were well controlled by about 30%. [49] The absence of education and practice concerning risk factors and treatment use to reach standard levels of blood sugars is the leading cause for uncontrolled Type 2 diabetes. There is necessity to educate diabetic people to attain satisfactory control. In latest years, there was improvement of management of dyslipidemia in diabetics and additional hard work is necessary. [50] Lifestyle interferences such as weight loss, diet, smoking stop and physical activity are an essential measure of every strategy for management of diabetes. Epidemiologic studies have revealed significant perfection 0f the signs and symptoms of dyslipidemia in diabetic people with physical activity and medicinal nutrition treatment. [51, 52] conclusIons Poor sleep quality was common among Type 2 diabetic patients. Majority (65.3%) of diabetic patients presented with poor glycemic control HbA1c (7 or more). This study shows close association between sleep quality and glycemic control among Type 2 diabetic patients, also short sleepers have an increased incidence of DM.
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